Regulation of cholesterol esterification by micellar cholesterol in CaCo-2 cells.
The regulation of acylcoenzyme A:cholesterol acyltransferase (ACAT) activity by cholesterol was studied in an established enterocyte cell line. CaCo-2 cells were grown in culture to confluency and dome formation. They were characterized morphologically by light and transmission electron microscopy. During the culture period, ACAT activity remained stable while the activities of the brush border enzymes sucrase and alkaline phosphatase progressively increased with time and plateaued 12 days after plating. As determined by the rate of incorporation of oleic acid into the individual lipid classes, the rate of triglyceride synthesis was twice that of phospholipid and 15 times that of cholesteryl ester synthesis in these cells. Incubating CaCo-2 cells with cholesterol solubilized in taurocholate micelles resulted in a significant increase in ACAT activity (149 +/- 5 pmol/dish per 2 hr vs. 366 +/- 5, (P less than 0.001) without changing the rates of triglyceride or phospholipid synthesis. The stimulation of ACAT activity by micellar cholesterol was rapid, occurring within 5 min and reaching a maximal effect by 2 hr. The regulation of ACAT activity by cholesterol was directly dependent upon the concentration of cholesterol solubilized in the micelle and was independent of protein synthesis. Incubating CaCo-2 cells with micellar cholesterol did not increase the esterification of, nor did the cholesterol enter the pool of, newly synthesized or performed cholesterol within 2 hr. The micellar cholesterol that was taken up by the cells was esterified within 5 min after starting the incubation. Progesterone, a known ACAT inhibitor, significantly decreased the rate of esterification of intracellular micellar cholesterol proving that the cholesterol taken up by CaCo-2 cells was indeed entering the ACAT pool. Despite increasing amounts of unesterified cholesterol entering the cells via micelles, the percent of cholesterol that was esterified at any one time remained constant at 1%. The results suggest that ACAT activity in CaCo-2 cells is stimulated by cholesterol delivered to the cells by way of taurocholate micelles. The rapid entry of this sterol into the ACAT substrate pool suggests that ACAT activity in CaCo-2 cells is regulated by the expansion of the cholesterol substrate pool that is being utilized by an unsaturated ACAT enzyme.